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I, Masahide SUGIYAMA. hereby dedaie and state Aat 

1 . I am a citizen of Japan, 3-1. MocfaimunBtomoe-dio, Shizuoka-«hi, 
Shizaoka-ken, Japan 

2. I am one of the inventors of the subject ^pUcation, and I am fiilly femfliar 
^ the subject matter thereof as well as the references idied upon by the Examiner m 
the prosecution of this application. 

3. I obtained a Master's degree in science and engineering fromlbaiaki 
Univezsity in Match 1996. 

4. I am cuirently employed by Tomoegawa Paper Co.. Ud.. and began working 
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5. 1 ccmdncted the foUowing expcrimaits. 

d US.P«»t5330.«03)wBA«»eitt4tatoMvi»nrActk»(d«edjM«yS 
al.u.s.rK» , ,j„rf™ms PalmtAllpBcatioil.No.10/659358), tests 

baBryh.sthe«t«Mlaii6ccrfa.Metagep<msi»of0.1to5|«B»ai 
^a««,e,oresi»af0.5tol0^mttep«o»I.y=r.»«lite»«g«P«.-««f<^ 

e«cnBl»u*c.islcsstl»mtooftetatedo^«^<l»'»»k»««^«^^ 
obtataedbyttesepantordisdosedintherrfeioices. nwassno 
,.^,,,h.p«^in™*»o.»-tb.o«»nrf«b«.tas.p«««d«lo^ 

references is used. 
IL Example 

Examples 7. 8 and 1 1 which are cited below a« described in the present 
speeificadoD. 

rExample 10-1] ^mtrji 
lBto«n»n>snw»taE«n^te8.a=q«12i»itsby™8l«<>fK^'» 

^ym6l»^ lte,«dti.«V3n.-s physic.. pn.p«.i« of thcsepanrt^rwe 
me 

Table 4-1. 



uigoeswasonameu. » * - . 
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4-1. 

iCoiiipjnliveExao^te*-!] . . ,„,,. 

Table 4-1. 

4-1. 

rCiiiiKi«r«i»«EMii?il'^-'l . , 



Table 4-1. 

[Compaiative Example 6-4] 

In tbe same manner as in 



Example 8. accept 8 parts by weight of PFVd having 
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4-1. 
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Itt ihe same manner as Bample 11. simple test cells of Examples 15 to 16 and 
Ccmiparative Examples 11 to 14 we pn,duced by using the 

Examples 10-1 to 10-2 and Comparative Exsmp\ts 6-1 to 64. 

(Evaluation of test cell) 

With respect to the test ccU tims obtained, charge and discharge cycles v«te 
repeated 50 times. After comparing an initial discharge «q«city ^th a disd«ge 
clcityafter50cydes.acq,adty«eteationratioivascalc^ Afl« 50 charge and 
discharge cycles, the test cefl was disassembled and adhesion betwe«i flie separator and 
electiodesvwsvisnaUyobscrved. The results are shown in TaMe 5-1. 




1) discbarge csqjacity after 50 cycles/initial discharge capB^>^ 100 (%) 

2) A (exoeUoit): finnly adhered 

B (ordinary): partial peeling or space observed 
C (poor): total peeling or space observed 



As shoiwi in Tible 4-1, Examples lO-l to 10-2 provided a significant efiect of 
both impregnation ratio of electrolytic sohition and retention properties of electrolytic 
solulionto obtain e»eUentionic conductivity of lO-'or more. 

In contrast. Comparative Example 6-2 to 6-4 do not achieve a good effect of 
either impregnation ratio of electrolytic solution or retention properties of electrolytic 
sohition. and thus ionic conductivity was reduced so as not to be obtamiomc 
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condtictivityoflO-^ormore. CompaiativeExampIe 6-1 could obtain ioiuc 
conductivity of 1 0*' or more, but theie ^ problem in view of evaluation of test cell as 
described below because the average pore size of interior is large. 

As shown in Table 5-1. the simple test ceUs using the separators produced m 
Examples 15 and 16 maintained high capacity retention ratios even after 50 cycles, 
vMe the simple test cdls using the sqwrat0isproducedinComp«^ 

to 14 showed drastic reduction in capadly. 

Wthrespect to adhesion between electrodes and the separator after 50 cycles, 
in the test cells of Examples 15 and 16, electrodes finnly adhere to the surfece of the 
sepaiatorsofExanqjle 10-1 to 10-2 provided withapoious layer containinga 

vinylidcne fluoride resin as a main component and it vras difficult to eastty peel the 
electrodes. Inthetestcellsof Comparative Examples 11 to 14, partial peeling was 
observed and the electrolytic solution oozed out at the portion. 

As is apparent fiom these results, retention properties of the electrolytic 
solution deteriorate and the electrolytic solution oozes out fiom fte intmor of the 
separator to cause peeling, even if the separators have a layer containing a vinyKdene 
fluoride resin as a main component and this layer is contacted with electHKles. 
is controlled such that the external smfece of the Uyer has an average poie size of 0 . 1 to 
5 vm, the interior of the layer has an average pore size of 0.5 to 10 jnn. and the average 
pore size of the external sur&ce is less than that of the iatBiiar. 

This declaration supplements and corrects my declaration made April 5, 2006 
by correctmg a typographical error in Table 4-1 for Comparative Bxample 6-2 in the 
Ionic Conductivity column where the correct value is 6S^\0^ and not 6.5x10''. This 
error wiU be apparent from the second paragraph of ffl. Result section. 

IV. Coacfauioa 

As shovm in ±e above results, the present mvention provides a significant 
effect by the external surfece having an average poresizeof0.1to5Mininthe porous 
layer, the interior having an average pore size of 0. 5 to 1 0 jun m the porous layer, and 

the aierage pore size of the external surfece being less ftan tot of tiie interiot 

nierefore. the significant efEect of the present mvention is not anticipated by 
the references in v««uch the above specific ranges of the average pore 8i2e of the 

sm&ce and the interior are not disclosed. 

Accordingly, if the references are comWned. the sepawtor disclosed in the 
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,,feencB U « wftin tte «««« of chta 1 of to p>«e« 
(. laBitnaaidfunytlKOiUBitoftoiochnlion. 

^ Secdon 1001 of M. 18 of fl« Untad SU«es Co*.»d ttat s-*-^ 

MasahideSUGIYAMA ^ <^ 



October 23, 2006 
Date 
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